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Cenchrus ciliaris L. (Poaceae) is a commonly occurring
perennial grass in South Africa. The underground run-
ners are used in Zulu traditional medicine for ailments
including ‘body pain’, menstrual disorders and urinary
infections. Water, ethanol and ethyl acetate extracts
were prepared from the underground and leaf material
of C. ciliaris plants. The extracts were screened for anti-
inflammatory activity, antibacterial, anthelmintic and
antischistosomial activity. Anti-inflammatory activity
was confirmed as shown by the inhibition of
prostaglandin synthesis by the ethanol and ethyl
acetate extracts in both COX-1 and COX-2 assays. Some
antibacterial activity was observed against the Gram-
positive bacteria (Bacillus subtilis, Staphylococcus
aureus) at minimal inhibitory concentrations ranging
from 0.20–0.78mgml-1, and against the Gram-negative
bacteria (Escherichia coli, Klebsiella pneumoniae) at
minimal concentrations ranging from 3.13–6.25mgml-1
for the ethanol and ethyl acetate extracts. Low levels of
anthelmintic activity were observed against the test
organism Caenorhabditis elegans. No activity was
detected in the antischistosomial assay. These results
provide evidence for the moderate biological activity of
this plant, and could substantiate the use of C. ciliaris in
traditional medicine.
Cenchrus ciliaris L. (Poaceae), commonly known as Blue
Buffalo Grass, is widespread in the warm dry areas of South
Africa (Van Oudtshoorn 1992). Hutchings et al. (1996) have
reported the use of the underground runners in traditional
Zulu medicine. A decoction of the chopped underground
parts is prepared and may be taken internally, as an enema
or douche. It is administered for ailments including ‘body
pain’, menstrual disorders and urinary infections in women
(Pujol 1990). The use of C. ciliaris for treating these ailments
suggests that anti-inflammatory and/or antibacterial activity
may be present.
In a study on plants used by traditional healers for the treat-
ment of dysmenorrhoea, Lindsey et al. (1999) showed that
water and ethanolic extracts of underground runners of C. cil-
iaris inhibited the synthesis of prostaglandins in the cyclooxy-
genase-1 (COX-1) assay. However, little is known about other
biological properties. In this study, extracts of the aerial and
underground parts of the plant were screened in the COX-1
and -2 anti-inflammatory assays, microdilution antibacterial
assay, anthelmintic assay and antischistosomial assay.
C. ciliaris plants were obtained from Umfolozi Game
Reserve, KwaZulu-Natal (2831 BD). A voucher specimen
was deposited in the University of Natal Herbarium (Light 23
NU). Material was divided into underground (root and rhi-
zome) and leaf material. Dried, ground material (10g) was
extracted in 100ml solvent (water, ethanol or ethyl acetate),
in an ultrasound bath (Branson 5210) for 60min. The
extracts were vacuum filtered through Whatman No. 1 filter
paper, and dried under vacuum, using a rotary evaporator.
The COX-1 assay was performed as described by Jäger
et al. (1996). All the extracts were tested at a final concen-
tration of 100µgml-1 per test solution. The COX-2 assay was
performed as described by Zschocke and Van Staden
(2000). It follows a very similar protocol as the COX-1 assay.
For the COX-2 assay, the extracts were tested at a final con-
centration of 250µgml-1 per test solution. Indomethacin was
used as a positive control at final concentrations of 5µM and
200µM in the COX-1 and -2 assays, respectively.
Antibacterial activity was assessed using the microdilution
bioassay, as described by Eloff (1998). Each extract was
tested against bacterial strains obtained from the bacterial
collection of the Microbiology Department, University of
Natal, Pietermaritzburg. The Gram-positive bacteria used
were Bacillus subtilis and Staphylococcus aureus and
Escherichia coli and Klebsiella pneumoniae comprised the
Gram-negative organisms. The extracts were tested at a
concentration range from 12.5mgml-1 to 0.09mgml-1.
Neomycin was used as a positive control from 25µgml-1 to
0.02µgml-1. The minimum inhibitory concentration (MIC) was
determined from three assays, and taken to be the lowest
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concentration of plant extract to elicit a bacteriostatic or bac-
tericiodal effect against the tested bacterium. 
A simple anthelmintic bioassay, using Caenorhabditis ele-
gans free-living nematodes as test organisms, was carried out
as described by McGaw et al. (2000). The water, ethanol and
ethyl acetate extracts of the underground and aerial parts
were tested at concentrations of 0.5mgml-1 and 1mgml-1.
Ethanol and ethyl acetate extracts were redissolved in
ethanol for use in the assay. A standard concentration of
5µgml-1 levamisole was used as a control. The assay was
conducted in duplicate.
The antischistosomial assay was performed according to
Sparg et al. (2000). Only the aqueous extracts of the aerial
and underground parts were tested at a concentration range
from 25mgml-1 to 0.19mgml-1. Praziquantel was used as a
control at 1µgml-1, and the assay was repeated twice.
The results for the COX-1assay are shown in Figure 1A.
Aqueous extracts showed no noteworthy activity. Ethanol
and ethyl acetate extracts of both the underground and aer-
ial parts showed high levels of anti-inflammatory activity and
confirm the findings of Lindsey et al. (1999). Inhibition of the
various extracts in the COX-2 assay are shown in Figure 1B.
As was seen in the COX-1 assay, the aqueous extracts
exhibited the lowest levels of activity, with the ethyl acetate
extracts having the highest activity.
Results for the testing of antibacterial activity in the
microdilution bioassay, of crude extracts from the different
plant parts are shown in Table 1. No inhibitory activity
against the test bacteria was detected with the aqueous
extracts, with the exception of extracts from the underground
parts which showed some inhibition against the Gram-posi-
tive bacteria. For both the ethanol and ethyl acetate extracts,
antibacterial activity was greater against the Gram-positive
bacteria than the Gram-negative bacteria. Generally, no dif-
ferences were observed between the activity obtained with
the ethanol and ethyl acetate extracts, or between the activ-
ity of the underground or aerial parts.
The results of the anthelmintic assay are shown in Table
2. The water and ethanol extracts of the aerial parts showed
no nematocidal effects. However, the water and ethanol
extracts of the underground parts did show a slight effect, in
comparison to the blank control. For the ethyl acetate
extracts, some activity was detected in the aerial parts, and
the underground parts show good activity in this assay, with
between 50% and 60% of the nematodes being killed at a
concentration of 1mgml-1.
In screening various extracts of C. ciliaris in a variety of
bioassays, the use of this plant in traditional medicine for
moderate anti-inflammatory effects is supported. Although
no activity in the antischistosomial assay was detected
Figure 1: COX-1 (A) and COX-2 (B) inhibition of water, ethanol and
ethyl acetate extracts of underground and aerial parts of C. ciliaris.
Extracts tested at a final concentration of 100µgml-1 per test solu-
tion for COX-1 and 250µgml-1 per test solution for COX-2. Values
represent the mean of double determinations. Indomethacin gave
69% inhibition in the COX-1 assay (5µM) and 54% inhibition in the
COX-2 assay (200µM)
Table 1: Minimum inhibitory concentrations (mgml-1) of C. ciliaris
extracts against test bacteria
Bacteriuma
Plant part Extract B.s. S.a. E.c. K.p.
Underground Water 3.13 3.13 >12.50 >12.50
Ethanol 0.39 0.20 3.13 6.25
Ethyl acetate 0.20 0.39 3.13 6.25
Aerial Water >12.50 >12.50 >12.50 >12.50
Ethanol 0.78 0.78 3.13 6.25
Ethyl acetate 0.39 0.78 3.13 6.25
Neomycin control (µgml-1) 0.05 0.39 1.56 0.78
Abbreviations: B.s. = B. subtilis; S.a. = S. aureus; E.c. = E. coli; K.p.
= K. pneumoniae
Table 2: Anthelmintic activity of C. ciliaris. In the levamisole control
(5µgml-1), 65% of the nematodes stayed alive
Activitya (mgml-1)
Plant part Extract 1 0.5
Underground Water 2 1
Ethanol 2 1
Ethyl acetate 5 4
Aerial Water 0 0
Ethanol 0 0
Ethyl acetate 3 3
a Scoring system: 0 = 90% alive (same as blank); 1 = 80–90% alive;
2 = 70–80% alive; 3 = 60–70% alive; 4 = 50–60% alive; 5 = 40–50%
alive; 6 = 30–40% alive; 7 = 20–30% alive; 8 = 10–20% alive
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(results not shown), anti-inflammatory and slight antibacteri-
al activity were observed. Some nematocidal activity, partic-
ularly with the ethyl acetate extracts, was also detected. This
study forms the preliminary screening of the biological activ-
ity of C. ciliaris. Further investigations, using bioassay-guid-
ed fractionation, will be conducted to isolate active con-
stituents.
Acknowledgements — The financial assistance of the University of
Natal Research Fund and the National Research Foundation is
appreciated.
References
Eloff JN (1998) A sensitive and quick microplate method to deter-
mine the Minimal Inhibitory Concentration of plant extracts for
bacteria. Planta Medica 64: 711–713
Hutchings A, Scott AH, Lewis G, Cunningham AB (1996) Zulu
Medicinal Plants: An Inventory. Natal University Press,
Pietermaritzburg. ISBN 0–86980–893–1
Jäger AK, Hutchings A, Van Staden J (1996) Screening of Zulu
medicinal plants for prostaglandin-synthesis inhibitors. Journal
of Ethnopharmacology 52: 95–111
Lindsey K, Jäger AK, Raidoo DM, Van Staden J (1999) Screening of
plants used by southern African traditional healers in the treat-
ment of dysmenorrhoea for prostaglandin-synthesis inhibitors and
uterine relaxing activity. Journal of Ethnopharmacology 64:
9–14
McGaw LJ, Jäger AK, Van Staden J (2000) Antibacterial,
anthelmintic and anti-amoebic activity in South African medicinal
plants. Journal of Ethnopharmacology 72: 247–263
Pujol J (1990) Natur Africa: The Herbalist Handbook. Jean Pujol
Natural Healers Foundation, Durban
Sparg SG, Van Staden J, Jäger AK (2000) Efficiency of traditionally
used South African plants against schistosomiasis. Journal of
Ethnopharmacology 73: 209–214
Van Oudtshoorn B (1992) Guide to Grasses of South Africa. Briza
Publications, South Africa. ISBN 0–620–16539–1
Zschocke S, Van Staden J (2000) Cryptocarya species — substitute
plants for Ocotea bullata? A pharmacological investigation in
terms of cyclooxygenase-1 and -2 inhibition. Journal of
Ethnopharmacology 71: 473–478
Edited by JN Eloff
